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ABSTRACT 
Assessment of Coping Mechanisms to Desertification.  
Case-study; Umjawasir 
 
The main thrust for sustainability indicators for renewable natural resource 
management, in agriculture and rural development in particular, has its origins 
in the sustainable development paradigm. Despite tremendous progress in the 
science surrounding climate change scenarios, it is not currently possible to 
rely upon existing scenarios for Sudan to confidently assess the impact of 
climate change on vulnerable communities.  The broad objective of the 
research is to explore the potential role of the sustainable livelihood assets of 
household under prevailing climate change and desert encroachment, thus 
enabling them to adapt.  This study was conducted at Umjawasir in southern 
part of Marawi province.  Two types of data were used in this research, 
namely; primary and secondary data.  The primary data was collected through 
personal interviews with individual using structured questionnaire, group 
discussions and observation.   
The main findings of the research are; sources of income are limited.  Most of 
the small farmers rely on subsistence and cash crops which are barely 
sufficient, and animal breeding is the second source of income.  At the end of 
the harvest season there is no surplus money to save for the next season.  The 
study area is suffering from desert encroachment and a long-term climatic 
change.  Decrease in rainfall, in combination with the interaction of man and 
animals, are the main reasons for the gradual desertification of the study area.  
The principal source of labor is the hired labor beside the household (family 
labor) also contributes to the labor force.  Still the community members retain 
big herds and the bigger the herd the greater prestige value for the owner. 
Despite the frequent severe drought, the rangelands deterioration and 
overstocking, there are no conflicts between the different Hawawir clans.   
The main conclusions of the research are; the efforts exerted by ADRA project 
contributed significantly to the sustainable livelihood of the local people, the 
study area witnesses’ cute climate variability and climate change which affects 
water resources in the study area, the sources of income for the local 
community is limited.  The level of participation of local community in the 
activities of the project is good and this reflects the potentiality of the project in 
mobilizing the local community for the adoption of the different activities.  
Also, the study arrived to valuable recommendations. 
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  ﺁﻟﻴﺎﺕ ﻤﻌﺎﻟﺠﺔ ﺍﻟﺘﺼﺤﺭﺘﻘﻴﻴﻡ 
  ﺭﺃﻡ ﺠﻭﺍ ﺴﻴ: ﻤﻨﻁﻘﺔ ﺍﻟﺩﺭﺍﺴﺔ
 
ﻓﻲ ﻤﺠﺎل ﺍﻟﺯﺭﺍﻋﺔ ﻭﺍﻟﺘﻨﻤﻴﺔ ﺍﻟﺭﻴﻔﻴـﺔ، ،ﺃﻫﻡ ﺘﻁﺒﻴﻘﺎﺕ ﻤﻌﺎﻴﻴﺭ ﺍﻻﺴﺘﺩﺍﻤﺔ ﻹﺩﺍﺭﺓ ﺍﻟﻤﻭﺍﺭﺩ ﺍﻟﻁﺒﻴﻌﻴﺔ ﺍﻟﻤﺘﺠﺩﺩﺓ 
ﻟﻤﺘﻌﻠﻘﺔ ﺒـﺴﻴﻨﺎﺭﻴﻭﻫﺎﺕ ﻨﺎﺒﻌﺔ ﻤﻥ ﻤﻔﺎﻫﻴﻡ ﺍﻟﺘﻨﻤﻴﺔ ﺍﻟﻤﺴﺘﺩﺍﻤﺔ ﺒﺎﻟﺭﻏﻡ ﻤﻥ ﺍﻟﺘﻘﺩﻡ ﺍﻟﻤﻠﺤﻭﻅ ﻓﻲ ﻤﺠﺎل ﺍﻟﻌﻠﻭﻡ ﺍ 
 ﻓﻲ ﺍﻟﻭﻗﺕ ﺍﻟﺭﺍﻫﻥ ﻴﺼﻌﺏ ﺍﺴﺘﻌﻤﺎل ﺍﻟﺴﻴﻨﺎﺭﻴﻭﻫﺎﺕ ﺒﺩﻗﻪ  ﻟﻴﻘﻴﻡ ﺍﺜﺭ ﺘﻐﻴـﺭ ﺍﻟﻤﻨـﺎﺥ ﻋﻠـﻰ ،ﺘﻐﻴﺭ ﺍﻟﻤﻨﺎﺥ 
  .ﺍﺴﺘﺩﺍﻤﺔ ﺍﻟﻤﺠﺘﻤﻌﺎﺕ
ﻤﻨـﺎﺥ  ﺍﺴﺘﻤﺭﺍﺭ ﺍﻟﺤﻴﺎﺓ ﺍﻟﻤﺴﺘﺩﺍﻤﺔ ﻓﻲ ﻅل ﺘﻐﻴـﺭﺍﺕ ﺍﻟ ﻓﺤﺹ ﺇﻤﻜﺎﻨﻴﺔ ﺍﻟﻬﺩﻑ ﺍﻟﻌﺭﻴﺽ ﻤﻥ ﺍﻟﺩﺭﺍﺴﺔ ﻫﻭ 
. ﻭﻋﻤﻠﻴـــــــ ــﻪ ﺍﻟﺘـــــــ ــﺼﺤﺭ ﻭﺍﻟﺘﻜﻴـــــــ ــﻑ ﻤﻌﻬﻤـــــــ ــﺎ 
                   
.  ﻫ ــﺫﻩ ﺍﻟﺩﺭﺍﺴ ــﺔ ﺃﺠﺭﻴ ــﺕ ﻓ ــﻲ ﻤﻨﻁﻘ ــﻪ ﺍﻡ ﺠﻭﺍﺴ ــﻴﺭ ﺠﻨ ــﻭﺏ ﻤﺤﺎﻓﻅ ــﻪ ﻤ ــﺭﻭﻯ 
             
ﺭ  ﻭﺍﻟﻤـﺼﺎﺩ  ﺍﻟﻤﺼﺎﺩﺭ ﺍﻷﻭﻟﻴﺔ -: ﻫﻤﺎ ﺘﻡ ﺍﻻﻋﺘﻤﺎﺩ ﻋﻠﻰ ﻨﻭﻋﻴﻥ ﻤﻥ ﻤﺼﺎﺩﺭ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﻓﻲ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ 
  ﺘﻤﺜﻠﺕ ﻓﻲ ﺍﻻﺴﺘﺒﻴﺎﻥ ﻭﺍﻟﻤﻘﺎﺒﻼﺕ ﻭﺍﻟﻤﻼﺤﻅﺔ ، ﺍﻟﻤﺼﺎﺩﺭ ﺍﻷﻭﻟﻴﺔﺍﻟﺜﺎﻨﻭﻴﺔ
ﺍﻟﻤﺤﻠﻴﻴﻥ ﻋﻠﻰ ﺯﺭﺍﻋﻪ ﻭﻴﻌﺘﻤﺩ ﺍﻟﺴﻜﺎﻥ ﺓ ﺇﻥ ﻤﺼﺎﺩﺭ ﺍﻟﺩﺨل ﻤﺤﺩﻭﺩ : ﺃﻫﻡ ﺍﻟﻨﺘﺎﺌﺞ ﺍﻟﺘﻲ ﺘﻭﺼﻠﺕ ﻟﻬﺎ ﺍﻟﺩﺭﺍﺴﺔ 
ﺍﺌﻴﺔ ﺍﻟﺘﻲ ﺘﻀﻤﻥ ﺍﺴﺘﻤﺭﺍﺭﻴﺘﻬﺎ ﻜﻤﺎ ﺘﻤﺜل ﺘﺭﺒﻴﻪ ﺍﻟﺤﻴﻭﺍﻥ ﺍﻟﻤﺼﺩﺭ ﺍﻟﺜﺎﻨﻲ ﻟﻠﺩﺨل ﺇﻥ ﺍﻟﻌﺎﺌـﺩ ﺍﻟﻤﺤﺎﺼﻴل ﺍﻟﻐﺫ 
  .ﺎﺩﻱ ﻤﻥ ﺍﻟﺯﺭﺍﻋﺔ ﻫﺎﻤﺸﻲ ﻭﻻ ﻴﻔﻲ ﺒﺎﻟﺘﺯﺍﻤﺎﺕ ﺍﻟﺘﺤﻀﻴﺭ ﻟﻠﻤﻭﺴﻡ ﺍﻟﺠﺩﻴﺩﺍﻟﻤ
 ﺒﺠﺎﻨـﺏ ﺘـﺄﺜﻴﺭ ، ﻤﻌﺩﻻﺕ ﺍﻷﻤﻁﺎﺭ ﺍﻟﻤﺘﺩﻨﻴﺔ ﻤﻥ ﺘﺤﻭل ﺍﻟﺼﺤﺭﺍﺀ ﻭﺘﻐﻴﺭ ﺍﻟﻤﻨﺎﺥ، ﺘﻌﺎﻨﻰ ﻤﻨﻁﻘﻪ ﺍﻟﺩﺭﺍﺴﺔ 
ﺘﻤﺜل ﺍﻟﻌﻤﺎﻟﺔ ﺍﻟﻤﺩﻓﻭﻋﺔ ﺍﻷﺠﺭ ﺃﻫﻡ ﻤﺼﺎﺩﺭ  . ﺍﻟﺘﺼﺤﺭ  ﻓﻲ ﺓﺍﻟﺤﻴﻭﺍﻨﺎﺕ ﻭﺍﻹﻨﺴﺎﻥ ﻤﻥ ﺃﻫﻡ ﺍﻟﻌﻭﺍﻤل ﺍﻟﻤﺴﺎﻋﺩ 
ﺒـﺎﻟﺭﻏﻡ . ﻴﺯﺍل ﺍﻟﻤﺠﺘﻤﻊ ﻴﺤﺘﻔﻅ ﺒﻘﻁﻌﺎﻥ ﻜﺒﻴﺭﻩ ﻤﻥ ﺍﻟﺤﻴﻭﺍﻨﺎﺕ   ﻻ  ﺍﻟﻤﺠﺘﻤﻊ، ﺘﻘﺭﺍﺭ ﺃﻓﺭﺍﺩ ﺭﻏﻡ ﺍﺴ . ﺍﻟﻌﻤﺎﻟﺔ
ﻱ ﺨﻼﻓﺎﺕ ﺒﺴﺒﺏ ﺍﻟﻤﻭﺍﺭﺩ ﺍﻟﻁﺒﻴﻌﻴـﺔ ﺒـﻴﻥ ﺍﻟﻁﻭﺍﺌـﻑ  ﺘﻭﺠﺩ ﺃ ﻤﻥ ﻨﺩﺭﻩ ﻭﺸﺢ ﺍﻷﻤﻁﺎﺭ ﻭﻗﻠﻪ ﺍﻟﻤﺭﻋﻰ ﻻ 
  ﺇﻥ -:ﺃﻫﻡ ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ ﺍﻟﺘﻲ ﺘﻭﺼﻠﺕ ﺇﻟﻴﻬﺎ ﺍﻟﺩﺭﺍﺴﺔ ﻫـﻲ . ﺍﻟﻤﺨﺘﻠﻔﺔ ﻟﻘﺒﻴﻠﺔ ﺍﻟﻬﺒﺎﻨﻴﻪ ﺍﻟﺘﻲ ﺘﺴﻜﻥ ﺍﻟﻤﻨﻁﻘﺔ 
ﻜﻤﺎ ﺃﻥ .  ﺘﻭﻁﻴﻥ ﺍﻟﻬﻭﺍﻭﻴﺭ ﺒﻤﻨﻁﻘﻪ ﺍﻟﺩﺭﺍﺴﺔ ﺩﺓﺍﻹﺴﻬﺎﻤﺎﺕ ﺍﻟﺘﻲ ﻗﺎﻤﺕ ﺒﻬﺎ ﻤﻨﻅﻤﻪ ﺍﺩﺭﺍ ﻗﺩ ﺴﺎﻋﺩﺕ ﻓﻲ ﺇﻋﺎ 
  .  ﻤﺸﺎﺭﻜﻪ ﺍﻟﺴﻜﺎﻥ ﺍﻟﻤﺤﻠﻴﻴﻥ ﻓﺎﻋﻠﻪ ﻭﻤﺅﺜﺭﻩ ﻋﻠﻰ ﺩﻴﻤﻭﻤﻪ ﺍﻟﻤﺠﺘﻤﻊ
ﻤﻭﺍﺭﺩ ﺍﻟﻤﺎﺌﻴـﺔ ﻓـﻲ ﻤﻨﻁﻘـﻪ  ﺘﻐﻴﺭ ﺍﻟﻤﻨﺎﺥ ﺍﻟﺫﻱ ﻴﺅﺜﺭ ﻋﻠﻰ ﺍﻟ  ﺘﺸﻬﺩ ﺘﺒﺎﻴﻥ ﻤﻨﺎﺨﻲ ﺤﺎﺩ، ﻪﻤﻨﻁﻘﻪ ﺍﻟﺩﺭ ﺍﺴ 
 ﻤﺴﺘﻭﻯ ﺃﻟﻤﺸﺎﺭﻜﻪ ﻟﻠﺴﻜﺎﻥ ﺍﻟﻤﺤﻠﻴـﻴﻥ ﻓـﻲ ﺃﻨـﺸﻁﻪ ل ﻟﻠﻤﺠﺘﻤﻊ ﺍﻟﻤﺤﻠﻰ ﻤﺤﺩﻭﺩﺓ، ﺎﺩﺭ ﺍﻟﺩﺨ  ﻤﺼ ﺍﻟﺩﺭﺍﺴﺔ،
ﺃﻴﻀﺎ .ﻴﻙ ﺍﻟﻤﺠﺘﻤﻊ ﺍﻟﻤﺤﻠﻰ ﻻﺘﺨﺎﺫ ﺍﻷﻨﺸﻁﺔ ﺍﻟﻤﺨﺘﻠﻑ ﺍﻟﻤﺸﺭﻭﻉ ﺠﻴﺩﻩ ﻭﻫﺫﺍ ﻴﻌﻜﺱ ﻗﺩﺭﻩ ﺍﻟﻤﺸﺭﻭﻉ ﻓﻲ ﺘﺤﺭ 
  .                                       ﺍﺴﺔ ﻟﺘﻭﺼﻴﺎﺕ ﻗﻴﻤﻪﺘﻭﺼﻠﺕ ﺍﻟﺩﺭ
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CHAPTER 1 
INTRODUCTION 
1.1. Background 
Communal lands in Africa support the majority of the rural population, many 
of whom live below the poverty line. Recent studies have demonstrated that 
land and natural resources within these multiple-use communal systems play a 
significant role in the livelihoods and household economies of rural dwellers. 
Few would disagree that communal areas in Africa provide land for arable 
production, fodder for livestock, and an array of biotic and a biotic resources 
for direct household provision and sale. 
 
However, data on the contribution these land-based activities make to a diverse 
and dynamic livelihood base have until recently been limited. Only recently, 
with the shift to more integrated, people centered approaches, the emerging 
interest in natural resource valuation, and the formulation of new conceptual 
frameworks for understanding poverty and livelihoods, has there been 
increased appreciation of land-based livelihood activities and common pool 
resources. However, much of this new understanding remains within the 
domain of scholars, donor agencies and NGO practitioners. 
 
 Little has filtered through to government policy and decision-makers, planners 
and extension agents, so that rural development, land reform and agricultural 
policies and practices often remain focused only on monetized activities. The 
result is an underestimation of the value of communal lands. 
Sustainable livelihoods can fill the practical and conceptual gap that exists 
between local vulnerability to climate change, desertification and 
national/intergovernmental policy processes. 
 
 More specifically, just as the term sustainable livelihoods is used to describe 
both an approach to human development and a framework for analysis; it 
hypothetically consists of two elements: first, that the sustainable livelihood 
approach can respond, on the ground, to climate change and desertification 
adaptation needs of the most vulnerable groups, and second, that the 
sustainable livelihood framework can facilitate the process of adaptation 
assessment, policy making and implementation. 
 
1.2. Scope of the research  
The concept of ‘livelihoods’ has moved analysis away from narrow parameters 
of production, employment and income to a much more holistic view which 
embraces social and economic dimensions, reduced vulnerability and 
environmental sustainability, all within the context of building on local 
strengths and priorities. This recognizes that households pursue a range of 
livelihood strategies based on the assets (natural, financial, social, human and 
physical capital) they have to draw on and the livelihood outcomes they wish to 
achieve.  
  
The research is motivated by the observation that the existing resilience – 
building strategies – whether directed toward household, community, sectoral, 
even ecosystem resilience – can be effective at increasing the capacity to cope 
with and adapt to climate – related impacts, and that these strategies could be 
built upon for climate change adaptation. 
 
1.3. Statement of the problem 
Despite tremendous progress in the science surrounding climate change 
scenarios, it is not currently possible to rely upon existing scenarios for Sudan 
to confidently assess the impact of climate change on vulnerable of 
communities.  Several factors contribute to this, like lack of early warning 
techniques regarding weather forecast for the long run besides the deterioration 
of environmental aspects of life (soil degradation and frequent drought cycles).  
Local communities develop their own adaptation measures to cope with 
different environmental changes for sake of sustainable livelihood under the 
light of the complete ignorance of the central and district governments.  Hence, 
local communities are obliged to develop and adopt certain strategies that 
contribute to their resilience under the extreme of climate change.  The neglect 
of informal activities and non-marketed goods and services in valuing 
communal lands and their role in livelihoods can be attributed to a number of 
factors: conventional surveys on household income and expenditure provide 
few insights into the diversity of rural livelihood strategies and seldom include 
adequate data on own-consumption of agricultural produce and natural 
resources and there is a bias in much rural research and development;  
 
1.4. Objective of the research 
The broad objective of the research is to explore the potential role of the 
sustainable livelihood assets of household under prevailing climate change, 
thus enabling them to adapt.  More specifically; 
• To explore the enabling factors behind the success to cope with climate 
change  
• To investigate the contribution of natural resources -if any– to the sustainable 
livelihoods "resilience" in the study area. 
• To clarify that certain sustainable livelihoods (and natural resource 
management) measures increase communities’ resilience to today’s climate – 
related shocks. 
• To highlight the main constraints and measures of risks confronting existence 
of local communities in the study area. 
 
1.5. Research questions 
Some broad questions were formulated to tackle the research problem, 
specifically;  
• What are the livelihoods assets of households and communities that 
contribute to their resilience? 
• How to enhance existing coping and adaptive strategies in the manner most 
suited to the communities. What are the micro, meso and macro policies that 
support and enhance the resilience of local communities? 
CHAPTER II 
LITERATURE REVIEW 
2.1. Background  
The main thrust for sustainability indicators for renewable natural resource 
management, in agriculture and rural development in particular, has its origins 
in the sustainable development paradigm. The widespread “adoption” or 
pursuit of sustainable development, and indicators of sustainability, took off 
following the Earth Summit in Rio in 1992. Agenda 21 called for the 
development of, amongst many things, sustainable agriculture and land 
management as well as the systems necessary to monitor their achievement. 
This has led to a wide range of activities which have sought to define 
sustainability and sustainable agriculture; land management and forestry 
(WCED, 1987).  FAO have developed 40 methodology sheets on how to 
calculate indicators in the areas of agriculture, biological diversity, 
desertification, fisheries, forestry, freshwater, land use, and mountain 
ecosystems.  Basher (1996) stated that currently there is no general agreement 
on appropriate indicators and many countries are in the process of establishing 
environmental monitoring networks and testing potential environmental 
indicators.  Most, if not all, of these initiatives have been technically led, and 
have tended to focus on a natural science view of sustainability and associated 
issues (Kerr, 1990; Messer et al., 1991; Hamblin, 1992; Doran et al., 1994).  
 The Framework for the Evaluation of Sustainable Land Management 
(FESLM) Smyth and Dumanski (1993) has been developed from a technical 
land management or soil science starting point. Alternative approaches have 
focused on community indicators identified through participatory approaches. 
These have included the International Institute for Sustainable Development, 
IISD, programme on Community Adaptation and Sustainable Livelihoods 
(CASL) in sub-Saharan Africa, and an IIED project in Brazil on participatory 
monitoring and output assessment of sustainable agriculture (Sidersky and 
Guijt, 1997).  In relation to desertification, a workshop was held on the 
grassroots identification of sustainability indicators as early as 1992 (Hambly 
and Onweng , 1995).   
 
2.2. Indicators and thresholds 
Smyth and Dumanski (1993) define indicators as “environmental attributes that 
measure or reflect environmental status or condition of change”. Glen and 
Pannell (1998) argue that “an indicator is a quantitative measure against which 
some aspect or aspects of policy performance or management strategy can be 
assessed”. This criterion of quantification assigned by many authors is not 
universally accepted, since some authors regard qualitative indicators (e.g. 
visual assessment of soil erosion) as valid tools. Generally, definitions are 
numerous, and it is perhaps more useful to identify the uses and desirable 
properties of indicators. Following Tunstall (1992, 1994), Gallopín (1997) 
identifies major functions of indicators as: 
• To assess conditions and changes; 
• To compare across place and situations; 
• To assess conditions and trends in relation to goals 
and targets; 
• To provide early warning information; and, 
• To anticipate future conditions and trends 
A developing issue highlighted by several authors including Syers et al. (1995) 
and Coughlan (1996) is the importance of defining thresholds for indicators. A 
threshold is a boundary level of a variable which is regarded on the basis of 
expertise to represent the point at which significant changes occur. “Thresholds 
are particularly important in an agri-environmental context given the 
propensity of ecological systems to ‘flip’ from one state to another” (Moxey, 
1998).  When an indicator passes this level then the system is considered to be 
unsustainable or on the road to unsustainability.  Issues arise as to the 
identification of a threshold level (be it qualitative or quantitative), whether 
passing a threshold level for one indicator is sufficient to signify 
unsustainability, or whether several indicators need to have passed their 
threshold levels before the system is unsustainable. 
 
2.3. Issues of scale and indicators development 
The type of indicators constructed in any study will be influenced by the level 
at which the system is analyzed. Indicators may be constructed at the plot, 
farm, village or community, district, catchments, region, agro-ecological zone 
or national level. For instance, the individual farmer will often be seeking, or 
will already have identified, an indicator which forecasts the yield of this year’s 
crop based on a field or farm plot scale. Again at the farm level, the depth of 
soil may be a key indicator in assessing the sustainability, but at the national 
level it is impractical to measure the depth of all soils when it comes to 
assessing the agricultural systems at the national scale.  Alternative or broader 
indicators are needed to achieve this.  However, there has to be a link between 
the different levels. If we are using indicators to assess the relative 
sustainability of different farming systems we need to be able to relate this 
information and analysis to assessments at a “higher” level (Gallopin, 1997). 
The decision about the level at which to collect information and apply 
indicators depends on both the issues being addressed and the data available. 
However as one moves up through the levels it may become more difficult to 
identify causal relationships, to identify desirable outcomes and to isolate 
choices that can be made with confidence. The level at which indicators are 
constructed has implications for the type of indicators that it is feasible to 
construct. Gomez et al. (1996) argue that working at the farm-level means that 
social issue cannot be incorporated, whilst Müller (1996, 1998) excludes social 
issues at the plot level but includes them at the farm household level.  There is 
no prescription regarding what is the appropriate level of measurement of 
indicators. There should be emphasis on the investment decisions of farm 
households of differing scales and success indicate that the farm/farm 
household are likely to be the focus of attention, but probably not to the 
exclusion of assessment at the plot as well as higher levels of scale (village, 
region).  The different types of indicators are likely to occur at different levels 
of scale. 
 
2.4. Internal and external indicators 
A central issue of any research is the identification of suitable indicators. A key 
question behind this is who identifies the indicators and on what basis. It is 
useful to identify two sets of indicators: those identified by “external” experts 
or outsiders and, those “internally” identified by the different stakeholders in 
the systems. The latter group would include farmers, households, communities, 
and local agencies. When considering this division between the role of 
“external” researchers and local “community” members, it is worth mentioning 
that there is also a separation between issues and indicators. A key issue in the 
success or otherwise of a system may be agreed upon by both researchers and 
community members. However the indicator which each group uses to monitor 
the issue may differ.  Alternatively, it may be the case that the key criteria on 
which the success or failure of the system is judged differs between researchers 
and community members, in this case  both the key issues identified (and the 
associated indicators) are likely to be different. (phil. etal, 2000) 
 
A major issue to be decided upon here is whether indicators are to be 
constructed and monitored between sites at a single point in time, monitored 
over time, or both.  Ideally indicators of both types should be measured.  Given 
the nature of the study, with its focus on the issue of farm size for example, the 
comparison between different sites is central.  A fundamental issue is time.  
What is essential is to know what has and is changing. What has happened to 
the biophysical environment, how have people’s perceptions and management 
and livelihood strategies changed, how have policies and institutions changed 
and how have these affected each other? However, monitoring over time is 
more problematic, as information from external sources is generally required.   
 
2.5. Indicator frameworks and dimensions of sustainability 
Several sets of methodological frameworks or guidelines have been identified 
for the measurement of sustainability indicators at the farm or community to 
district levels (Dumanski, 1995 and Bechstedt and Renaud, 1996). The United 
Nations, World Bank, OECD, European Environment Agency (EEA), 
IBSRAM and many other organizations and national governments are currently 
producing indicators or proposed indicators of sustainable development and 
sustainable agriculture. The frameworks within which these methodologies and 
indicators are being proposed differ. 
 
 Some are developments of previous frameworks, but their frequent use is 
recognition that a conceptual framework is required to organize indicators.  In 
addition to the various frameworks used, there are differing dimensions, 
aspects or properties of sustainable agricultural systems that are proposed as 
criteria for sustainability assessment (Dumanski, 1995). Despite the contested 
nature of sustainability, there is agreement that it is multi-faceted, and therefore 
the (UN) sustainability of systems must be assessed over several dimensions. 
At its simplest, this can be just considering economic, social and biophysical 
aspects of a system.  The Framework for the Evaluation of Sustainable Land 
Management (FESLM), being used by the World Bank, identifies the 5 pillars 
of sustainable land management as: 
•  Productivity - maintain or enhance production services. 
•  Security - reduce the level of production risk 
•  Protection - protect the potential of natural resources 
•  Viability - be economically viable 
•  Acceptability - be socially acceptable 
It can be seen that some of these pillars will be more related to economic, 
social or biophysical issues.  Müller (1996, 1998) develops the properties of 
agro ecosystems to produce criteria for the assessment of agricultural systems 
(productivity, resilience, stability and equity) are amended to become the 
following criteria or dimensions identified by Müller (1998): 
•  Efficiency 
•  Resilience and biodiversity 
•  Rules for natural resource management 
•  Basic life support functions 
•  Satisfaction of basic needs 
 
2.6. Purpose and users of indicators 
It is useful to look at the purpose of the measurement of indicators at the farm 
or community level. Why is a set of indicators to be measured, and how will 
the information they provide be used? Another important consideration often 
neglected is who is to be the user of these indicators?  Some exceptions are the 
work of Gomez et al. (1996), Müller (1996). Hardaker in his review for FAO 
of farm level information for policy making for sustainable agriculture and 
rural development discussed the issues surrounding this (FAO, 1996), but this 
has yet to be operationalised for sake of: 
• To develop capacity and commitment of farmers towards more 
sustainable land use, and to allow farmers to evaluate their own 
practices. 
• For the simple diagnosis of problems and improvements to 
farming practices, and development of appropriate extension 
activities. 
• To enhance (or improve) the relationship between the researcher, 
farmer and extension agent, and through this to encourage farmer 
participation and the incorporation of indigenous knowledge. 
• Assess and monitor the spatial and temporal sustainability of 
different farming systems, and to use this for the evaluation, 
prediction, planning and management of these systems by farmer, 
researcher, extension agent and planners.   
Much of the measurement of indicators has, at the end, largely resulted just in 
the measurement of indicators. The actual operationalisation of indicators to 
influence or change, for instance, policy is still in its infancy. For instance, in 
the Philippines (Gomez etal. 1996) focused on identifying indicators of 
sustainable land management between adopters and non-adopters of 
conservation practices. A valid exercise in its own right, aimed at assessing the 
degree to which indicators could be rapid, reliable, practical and inexpensive 
enough so as to be useful to practitioners. However, the development of 
practitioner–orientated indicators is very much in its infancy, with different 
indicators and frameworks in the process of being developed and tested. The 
usefulness of such indicators to farmers, extensionists, researchers or policy 
makers in the development of more successful and sustainable farming systems 
and livelihoods has yet to be determined. 
Other measures of sustainability or closely related issues have tended to focus 
on a single perspective or issue. For example, Muller (1996) work on the rapid 
appraisal of land degradation looked at indicators of sustainable agriculture but 
with a specific focus on the use of agro-chemicals. Views differ as to whether 
indicators should be identified “externally” by scientists, economists or 
“internally” by local communities themselves.  One view sees sustainability 
defined from the “top” with the imperative to maintain and conserve the 
renewable natural resource base for future generations. A second view focuses 
on the participatory and empowerment paradigm where local communities 
need to define what is sustainable to them and to then go on to determine the 
indicators for this sustainability.  
For society as a whole it is essential that renewable natural resources are used 
sustainably. For the local community or farmer it is also essential for 
sustainable and profitable natural resource based livelihoods that natural 
resource use is both successful and sustainable. One challenge in this trend is to 
identify a set of indicators which will yield useful information about the status 
and rates of change in the full range of assets managed by individuals, 
households, and businesses and that are relevant to both planners and resource 
users.  An important aspect of the choice of indicators therefore be to identify 
at least a core set which will allow comparability across different study sites. 
 
2.7. Sustainable rural livelihoods framework and methodology 
2.7.1. Introduction 
Sustainable livelihood Approach (SLAs) build on the best practice of development 
professionals over many years in addressing poverty and empowerment issues. The 
strengths of the approach are that aims to reflect the complex range of assets and 
activities on which people depend for their livelihoods, and recognize the importance 
to poor people assets, which they do not own. It provides a framework for addressing 
the whole range of policy issues relevant to the poor, not just access to health and 
education, but issue of access to finance, markets, and personal security. It 
emphasizes sustainability, with a people centered and participatory approach, 
responsive to changing circumstances, and capable of working at multiple levels from 
national to local, in partnership with public and private sector (Philip. etal,2002). 
 
The Sustainable Rural Livelihoods (SRL) framework is the most recent 
development of an approach to the analysis of links between livelihoods and 
natural resource use which has been widely discussed in recent years (Scoones, 
a. 1998; Carney, 1998). Its central idea is that sustainability of livelihood 
strategies of individuals or household depends on access, use, and development 
of different types of assets. The framework further considers that the kinds of 
strategies, which may be available, the choices made, and the outcomes 
achieved are influenced by two sets of factors which establish a context. The 
framework has been developed primarily to address the needs of policies and 
project interventions to reduce rural and urban poverty (Phil. et al, 2000). 
An important feature of the framework is that explicitly recognizes the 
importance of urban-rural linkages and of the wider economic, institutional, 
and policy context as part of the analysis of natural resource management.  
 
 It is clear that while analysis may be focused on the individual, household, or 
village level, natural resource management strategies and their outcomes can 
only be understood in relation to a context, the full extend of which may only 
be visible at the level of catchments, district, region, or agro ecological zone. It 
is essential, therefore, that the analysis covers the necessary range of scale.   
 
The SRL framework could be considered as a basis from which to identify 
potentially useful indicators of sustainable use of natural resources in rural 
areas.  This indicator development is related to the frameworks and dimensions 
of sustainable livelihood. The methodology features elements of the 
frameworks identified, but it does not seek to apply any of them completely.  
The objective of the framework is not simply to develop a set of indicators 
which can be used to monitor any system but also to develop a methodology to 
guide the identification of meaningful and measurable “internal and external” 
indicators (phil. etal, 2000).  To achieve this, the following steps are important: 
• Identification of an initial set of “external” indicators based on literature 
review. 
• Identification of an initial set of “internal” (community) indicators 
through interviews and participatory methods with key stakeholders. 
• Development of a combined set of indicators for field testing and 
monitoring. 
• Analysis and selection of “final” set of indicators which are practical, 
meaningful and measurable. 
 
2.7.2. Livelihood  
The Stockholm Environment Institute (SEI) provides the following definition 
for sustainable livelihoods.  The creation conditions that are (self) supportive of 
sustainable development in human, natural and economic systems, which, 
whilst safeguarding resources and opportunities for future generations, 
provides individuals with means to provide themselves with food, shelter and 
an acceptable quality of life (SEI 2001). 
 
The development alternatives group provides a simple definition of sustainable 
livelihoods believing that the concept of livelihood can be defined as, “A 
means of living or of supporting life and meeting individual and community 
needs”.  The International Institute for Sustainable Development (IISD) defines 
sustainable livelihoods as being: concerned with people’s capacities to generate 
and maintain their means of living, enhance their well-being, and that of future 
generations.  These capacities are contingent upon the availability and 
accessibility of options which are ecological, social-cultural, economic, and 
political and are predicated on equity, ownership of resources and participatory 
decision making. The more pragmatic definition below highlights the 
importance of empowering individuals, achieving independence and dignity in 
providing for their basic needs (SEI 2001). 
 2.7.3. Sustainable livelihoods assets 
Generally a livelihood is engagement in a number of activities, which, at times, 
neither require a formal agreement nor are limited to a particular trade. 
Livelihoods may or may not involve money. Jobs invariably do livelihoods are 
self-directing livelihoods are based on income derived from “Jobs”, but also on 
incomes derived from assets and entitlements (SEI 2001). 
Assets are considered to be stocks of different types of ‘capital’ that can be 
used directly or indirectly to generate livelihoods. They can give rise to a flow 
of output, possibly becoming depleted as consequence, or may be accumulated 
as a surplus to be invested in future productive activities. The SRL framework 
identifies five basic types of capital that comprise assets for livelihood: Natural, 
Physical, Financial, Human, and Social (Phil. et al 2000). 
 
- Natural capital: consist of land, water, and biological resources as tree, 
pasture, and wildlife. The productivity of these resources may be degraded or 
improved by human management. 
 
- Physical capital: is that created by economic production? It includes 
infrastructure, such as road, irrigation work, electricity supply, and reticulated 
water, and also producer goods such as machinery. 
 
- Human capital: is constituted by the quantity and quality of labour available. 
At household level, therefore it is determined by household size, but also by the 
education, skills, and health household members. 
 
- Financial capital: consist of stocks of money or other saving in liquid form. 
In this sense it not only includes financial assets such as pension rights, but 
should also include easily- disposed assets such as livestock, which in other 
senses may be considered as natural capital. 
 
- Social capital: includes any assets such as rights or claims, which are derived 
from membership of a group. This includes the ability to call on friends or kin 
for help in times of need, support from trade or professional association (e.g. 
farmers’ associations), and political claims on chiefs or politicians to provide 
assistance. 
2.7. 4. Livelihood strategies 
Livelihoods have been defined as the assets, activities, and access determining 
the living gained by individuals or households. Scoones b. (1998) has identified 
three broad livelihood strategies: intensification or intensification of existing 
productive activity; diversification by adopting additional productive activity; 
migration to develop productive activity elsewhere. It is important to note that 
these are not exclusive, and may be combined in practice. Further, the three 
broad strategies evidently include those not based on natural resource use as 
well as which use natural resource, and allows an exploration of the interplay 
between them.  
 
Two important issues in the analysis of the role particular assets in livelihood 
strategies are those of sequencing and substitution.Sequencing refers to the fact   
that productive use of certain may require the prior access to and use of other 
assets. Financial and physical capital (cash and machinery) may be necessary to 
achieve productive use of land through cultivation, for example. In certain 
circumstances financial or social capital may be prior requirements for access 
to land.  Substitution refers to the liquidation or depletion of one asset to 
accumulate another. Financial capital may be liquidated to invest in physical 
capital such as equipment, or human capital, such as health or education. 
Natural capital in the form of tree or livestock may be converted into financial 
capital. The ability to convert one form of capital asset into another is likely to 
be an advantage where livelihood strategies must adopt to rapid change in 
context (phil.  etal, 2000). 
 
2.8. Relationship between desertification and climate change 
The definition of desertification adopted by the United Nations Conference on 
Environment and Development in 1992 is ‘land degradation in arid, semi arid 
and dry sub-humid areas resulting from various factors including climate 
variations and human activities. This definition cites climate variation as direct 
causal factor and it implicitly links climate change and the a assess the extent 
of desertification.  Since arid, semi-arid and dry sub-humid areas are 
climatically defined change in climate which results in an expansion or 
contraction of these will alter the extent of the area in which desertification can 
occur. For example, if an arid area converts to hyper-arid because of climate 
change then the area in which desertification may occur will decrease. Hyper-
arid areas are not included in the accepted definition. If a humid area converts 
sub-humid, then the potential area within which desertification may occur or 
increase. (ODA, 1993). 
 
Determining the precise contribution of climate variation to the problem of 
desertification is not however, an easy matter. Climate change does alter the 
frequency and severity of drought in various parts of the world and can cause 
desiccation. It does not necessarily following though, that drought and 
desiccation will by themselves, induce or even contribute to desertification in 
dry land regions. Whether or not this occurs, depends upon the nature of 
resource management in these areas. Again backdrop of management failure, 
climate change can certainly aggravate dry land degradation (ODA, 1993). 
Separating out the interrelated impacts of climatic and human factors may be 
difficult but some progress has been made. For example a satellite index active 
vegetative cover for the Sahara .The index reveals marked interannual 
variations in the extent and quality of surface vegetation in this dry land area. A 
substantial proportion of this variation is attributable to climate effect 
specifically rainfall variations, Removing this component reveals a progress 
increase of 41.000km2 a year in the area of the Sudan Desert during the 
1980s.This trend could be the result of the cumulative impact of a series of dry 
on vegetation recovery. Alternatively, it may well be due to deterioration 
vegetation cover caused by human activity (ODA, 1993). 
 
Clearly, the relative contribution of human activity and climate variation, dry 
land degradation will vary from region to region and from time to time 
identifying the relative role of these factors in order to identify the most 
appropriate response in any particular situation is a pressing challenge (ODA, 
1993). The assessment of desertification is complicated by the fact that 
desertification itself may induce climate change. By modifying surface 
characteristics, dry land degradation lead to reductions in surface soil moisture 
and so make energy a variation to increase air temperature in the areas most 
affected. The increase in surface air temperature in desertified regions caused 
by changes in land cover characteristics is sufficient to significantly 
contaminate the global temperature record. UNEP (1992) stated that desertified 
and non-desertified is derived from a map of desertification prepared for the 
United Nations Conference on Desertification back in 1977 and now 
superseder the basis of more accurate data collected for the recent UNEP 
assessment. Desertified and non-desertified are based on a small sample of the 
total area affected by land degradation and the differential warming between 
desertified and neighboring desertified areas may indicate that these areas 
differ in sensitivity to climate variability and may not all be attributable to 
desertification itself. 
The warming of desertified areas may well have been great enough to provide a 
measurable effect on global-mean temperature over recent decades. Influence 
appears limited compared to that of factors such as enhancement of the 
greenhouse effect. We consider that the effect of desertification on global mean 
temperature is unlikely to have exceeded 0.05°C (UNEP, 1992). 
That modification of land cover characteristics in dry land region could affect 
regional rainfall was first proposed in the 1970s an initial change in land cover 
characteristics occurs associated with desertification. This may involve 
vegetation change or removal deterioration in soil quality, factors which affect 
the amount of soil moisture.  The land cover change then accelerates as rainfall 
is suppressed. This increases moisture stress on vegetation lowers soil moisture 
levels and reduces rainfall amount, closing the feedback loop.  If land cover 
changes can account for a significant proportion of the rainfall decling in the 
Sahel, then it is the complex matrix of processes leading to desertification in 
recent decades that is responsible for the desertification, that is responsible for 
the desiccation and varying degree of uncertainty surround the linkages 
between climate change and desertification and desiccation (ODA, 1993) 
explores the main linkages between the various factors: 
• Desertification is first and foremost, the result 
of resource management failure. This failure is 
the product of both local factors and external 
factors. 
• The process may be aggravated by climate 
change: in particular, prolonged aridification or 
desiccation. 
• Desiccation itself could be the result of natural 
mechanisms with climate system such as the 
influence of ocean temperature pattern. 
 
It is important to note that the relative importance of these various factor 
change in the future. For example, if there is sustained degradation of a 
substantial dry land area, the significance of desertification as a causative may 
well increase. On the other hand, climate modeling suggests that rainfall over 
the Sahel may decrease further as global warming develops. 
Recent model simulations of the effects of global warming indicate increase 
rainfall in most areas. But, over the Mediterranean, Northern Africa and part of 
the Sahel, annual rainfall decreases. The reduction is most marked in the 
southwestern margins of the Sahara, Mauritania and parts of Northern and 
Niger.    
 
CHPTER 111 
STUDY AREA 
 
3.1. Background 
Among the poor displaced Hawaweer the propensity to harmonise with urban 
system and life style is low (ADRA, 1999). 
 
3.2. Location 
The study area located in southern part of Marawi province between altitute 31-
35 and latitute 16-56, and west of northern Sherian road, which links Umdrman 
and Dongola north , (about 184 km ) 
 
3.3. Climate and geography 
The Umjawsir falls within the extremely arid zone of Sudan, in the middile of 
Bayoda Desert with high temperature levels in summer (average maximum 
39ºC and a minimum of 21ºC) and the rainfall less than 50mm /year  
(ADRA,(1986-1999) 
The area is also subjected to the effects of the north easterly strong and dry 
winds resulting from seasonal movements of the Inter Tropical Convergence 
Zone (ADRA, 1999). 
 
3.4. Soil 
The soil of Um Jawasir is a deep clay soil of more than 180cm depth, yellowish 
brown in the two top layers, 0-30cm and 30-70cms, dark yellowish brown in 
the lower 70-180cm. Soil pH is slightly alkaline (7.8-8.0) throughout the 
profile. The electric conductivity of the soil increases with depth (0.5-3.2 
mmhos/ cm), which indicates that total soluble salts increase from 5 to 
32meq/lit with depth. The over all soil texture class is clay (52-58% clay). The 
cation –exchange capacity of the soil is in the range of 26-30meq. / 100gm soil, 
indicating a possible of higher kaolinitic clay in the soil. The major cations and 
onions of the soluble salts are (Ca+ Mg) Chlorides and Sulphates, which are 
increasing in concentration down the profile.  
In general, soil of umjawsir is considered non- saline, non- alkaline normal soil 
suitable for the production of most crops, if properly managed. It is put in the 
order aridisols, Sub- order orthids, group durorthids, sub group orthic 
Durorthids (Mohammed, 1997).   
 
3.5. Water  
Provision of a permanent water supply is through drilling of wells and 
introuducing of water pumps.  The electrical conductivity of the irrigation 
water of Um Jawasir dose not show an effect on crop water availability 
(salinity).  Um Jawasir irrigation water electrical conductivity shows an 
increasing problem (permeability) .The water pH is within the range of 
increasing problem (Mohammed, 1997) 
 
3.6. Agriculture 
The size of typical household farm in Umjawasir area is about 5.75 feddans 
distributed among different crops. Agriculture activity is divided into two 
seasons, summer season the main agriculture crops are Sorghum (seeds- 
fodder), ocra, and vegetables for local use. Also Lubia cultivated in farm for 
fodder and cash crop. While the crops of the winter season includes; legumes 
like groundnut for cash crops. 
Due to sand creeping and seasonal wind, winter and summer agricultural 
season are at risk. The strong wind have two negative consequence .First, 
through wind erosion it lead to lose the fertile top soil, second the dust storms 
burry the arable land. Accordingly, the project managed to establish 
shelterbelts and wind break to protect the settlement and the farms (ADRA, 
1999) 
 
3.7. Vegetation 
The vegetation cover of the study area is poor and characterized by stunted 
except along the seasonal water courses. The main tree specie are the thorny 
trees which adapted to the harsh environmental conditions of the study area. 
This includes’ 
Parkinsonia  aculeata,, Acacia tortillas and some grasses like; Conocarpus 
lancifolia some of thorny tree found in wadi course (ADRA, 1986-1999) 
 
3.8. Socio-economic 
Wadi AlMogadam is the traditional homeland of the Hawaweer nomadic tribe. 
Prior to the 1980 drought, the Hawaweer depends  mainly on camels, sheep and 
goats for their residience, but when conditions  are favorable for agriculture 
(good rainy season) they practiced some of crop production for self- 
sufficiency and fodder production within or along the Wadi bed (ADRA,1986). 
The Hawawir, as a nomadic tribe, is organized and administered along tribal 
lines with the Nazir at the top helped by sheiks. As the Nazir is living away 
from the project area, he delegates his traditional powers to the sheikhs of the 
nine clans. Those sheikhs report to the Omda who chair a mobile court. The 
tribal administration applies the traditional customary rules regarding grazing, 
patrolling water resources; prohibit tree cutting and solving disputes on 
agricultural lands (ADRA, 1999). 
 
3.9. ADRA project  
Generally the national and international organizations contributed in Um 
Jawasir project, namely; the Islamic Bank, the European Community, NORAD, 
ADRA, joined hand an effort to inject development activities in Wadi El 
Muggadam (Um Jawasir). 
ADRA’s as one of the external interventions have started a resettlement and 
food security project built on phase's basis. Two phases were already executed 
(phase1 and phase2). There has been a gradual return of families back to 
Umjawasir, who migrated out during the 1980’s drought. It seems there are 
several pull and push factors that favor more people t return back to Um 
Jawasir. The project put especial emphasis on the objectives of ensuring food 
security, fodder production, environmental rehabilitations, income generating 
activities and social development.  
 
To achieve these objectives the project applied the participatory approach, 
ADRA created a management structure with strong local participation and 
involvement in all stages of the project cycle. The structure created relied on 
the traditional tribal structure with some modifications to suit the sociocultural 
setting of a nomadic community. Hence  the project activities were selected 
according to the tribal structure so as to cover the different Hawawir clans 
living in the area. The selected farmers were organized into committees to 
shoulder specific responsibilities and to ensure effective linkages with project 
management (ADRA, 1999). 
The short term objective of project included the following: 
 
• Stabilizing the production system and thereby improving the 
living standards of the livestock raisers. 
• Alleviation of grazing pressure on semi- arid rangelands of Wadi 
El Muggadam. 
• Ensuring food security for the stock raising communities through 
growing of sorghum grain, the stable food. 
• Intensifying animal production through utilization of ground 
water to     grow fodder crops. 
• Partial satisfaction of energy needs through tree planting. 
 
 
The long –term objectives include: 
• Combating desertification. 
• Balanced regional development to minimize rural- urban 
migration. 
• Acquisition of practical experience in developing livestock- 
raisers in semi- desert areas as a model to be replicated. 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER IV 
METHODOLOGY 
4.1. Introduction 
Two types of data were used in this research, namely; primary and secondary 
data.  The source of the secondary data includes files, articles and documents.  
While the primary data was collected through personal interviews with 
individuals using structured questionnaire, group discussions and observation.  
The data was collected through two site visits. 
 
4.2. Selection of study area 
The rural areas in the River Nile State are among the poorest parts of Sudan.  
The average value of socio- economic standard index by state and rural/ urban 
residence show that the index for the River Nile rural area is only 0.347 and 
classified as poor (Fegny,1997). So the selection of this site was based on the 
average socio-economic standard index between the ultra poor and non poor.   
This research was conducted through two site visits to develop and apply 
indicators of community resilience. The sustainable livelihood lower 
community’s vulnerability to climate-related shocks on several existing tools 
developed for monitoring and assessing the impacts on sustainable livelihood.  
In this research a simple approach was developed and used to construct 
resilience indicators through community consultation and local informant 
validation. Firstly, this required identification sets of indicators (productivity, 
equity and sustainability) in renewable natural resource.  Secondly, is the 
determination of assets considered important in farming based livelihood 
activities adopted by local stakeholders to prepare livelihood assets status 
framework matrix.  The purpose behind relying on this is to provide simple, 
quick and easily understood assessment of the status of access, endowment and 
or utilization of the different capital based on local understanding and 
perceptions of stakeholder of the system.  The framework is based on the five 
capitals on the sustainable livelihood (Natural capital, Physical, Financial, 
Human, and Social) and describes the low and high status in access. For each 
capital different ranges of indicators are determined by relevant stakeholders to 
represent the best and worst scenarios.  It used to assist in the interpretation of 
local criteria of success and identification of local indicators and to assess the 
success of the systems from the respective of different stakeholder. 
 
The developed framework was used for rapid assessment at the farm/household 
level through combination of direct observation and questioning to assess 
which picture for each capital most closely represents the situation of the 
household.  
 
4.3. Community consultation 
This was done through two steps, namely; identification of stakeholders and 
key informants. The identification of stakeholders was undertaken using a 
combination of two methods: primary list of stakeholders based on the 
researcher’s prior knowledge of the study area, and interviews with key 
informants with a good understanding of the system. The purpose of 
identification of stakeholders is:  to develop partnerships with local inhabitants 
(target groups); to throw out some indicators or bring in new ones, or changes 
to ones proposed; and to identify community indicators. All primary 
stakeholders were considered as important. The category of primary 
stakeholders includes: Individuals, organizations who are directly involved in 
significant production from the natural resource, unions, and governmental 
authorities dealing with management and monitoring of the natural resources.  
Prior to the commencement of the initial site visit, local informants were 
identified through resource persons. 
 
In the first site visit, two meetings were organized to familiarize the target 
groups with the nature of the research; to explore the concept of sustainable 
livelihood approach, at the end of the last meeting farmers were asked to help 
in; identification of relevant stakeholder.  After the first site visit the (internal) 
indicators of the success of the sustainable livelihood proposed by the farmers 
were joint with the researcher indicators (external) to produce a combined set 
of indicators for data collection (see annex 2). 
 
The combination of the internal and external indicators is to identify an initial 
set of external indicators based on experience, and the internal (community) 
indicators through interviews and participatory methods with key stakeholders.   
The Sustainable Livelihood (SL) framework identifies five basic types of 
capital that comprise assets for livelihoods: 
 
Natural capital: consists of land, water, and biological resources such as trees and 
pasture. The productivity of these resources may be degraded or improved by 
climate and/or human activities.  
Physical capital: includes infrastructure, irrigation works, agricultural tools, and 
also producer goods such as machinery. 
 
Human capital: is constituted by the quantity and quality of labor available. At 
household level, therefore it is determined by household size, but also by the 
education, skills, and health of household members. 
 
Financial capital: consists of stocks of money or other savings in liquid form.  
 
Social capital: includes any assets such as rights or claims which are derived from 
membership of a group. This includes the ability to call on friends or kin for help 
in times of need, support from trade or professional associations, and political 
claims on chiefs or politicians to provide assistance. 
 
 
 
 
4.4. Semi-structured interviews 
This process was undertaken in the extended second site visit.  The second site 
visit was extended to cover both data collection through interviewing and 
validation of findings. A random sample of 60 respondents representing the 
primary stakeholders was subjected to individual interviews.  These interviews 
were semi-structured where a series of open questions were asked, followed by 
more specific questions depending upon the responses to the open questions.  
Responses to these questions were recorded.  These interviews based on a 
questionnaire which was constructed from the SL matrix.  The data was colleted 
by face to face interviews, the interview started by a general talk and a brief 
explanation about the nature and objectives of the study to gain the trust and 
confidence of the respondents. 
 
4.5. Construction of the questionnaire 
The construction of the questionnaire (see annex 1) was made according to the 
guidance of FAO (1985).  The suggestions of the supervisor as well as ideas of 
other experts in the field of study helped to design the final format of the 
questionnaire.  The following guidelines of Burchinal (1986) were also given 
special consideration in the construction of the questionnaire:  
•  To be certain that each question was relevant to the topic  
• To ask the questions that the respondents can and are willing to answer 
• To express each question as simply as possible 
• State questions in specific concrete terms  
• To obtain criticism of all prepared items by a colleague  
• To state the items in the language respondents use in everyday 
conversation. 
Two types of questions were used in the questionnaire.  Closed-end questions, 
with mostly multiple choices or yes and no style of answers or tables, and 
dichotomous questions in step-wise style, each answer leading to a specific set 
of follow up questions with no open-ended questions except where it is 
inevitable.  This type of questions was used in the questionnaire in order to: 
•  make the least demand upon respondents 
•  permit quick, efficient collection of data 
•  Permit easy, quick and accurate analysis of answers. 
The combination of questions and associated response categories sometimes 
help respondents to understand the questions more clearly. They are more 
useful in obtaining answers to sensitive questions. 
The open-ended questions were avoided except where it is inevitable because 
of their negative drawbacks, which are represented in:  
 
• The difficulty of constructing questions at the proper level of 
generality.           
• Responses are difficult to analyze and summarize. 
• They may impose considerable burdens on respondents and 
interviewees. 
• They are more likely to produce irrelevant and worthless data. 
 
4.6. Organization of data 
The conceptualization step was followed by the organization of the questions.  
The following guidelines were considered: 
• To begin with simple, easy to answer questions. 
• To place sensitive or more complex questions late in the 
questionnaire. 
• Where it makes sense, to place the items in logical order. 
• To try to create an interesting mix of items within the questionnaire. 
• An introduction was set to the questionnaire at the top of the first 
page of the questionnaire, the introduction was written in short, 
simple sentences in the local language used by the respondents 
and in words they understand.   
The introduction composed of the following elements: 
• Identification of the person conducting the research. 
• Explanation of the purpose of the study and why it is important. 
• Explanation of how the respondents were selected. 
• Assurance that answers would be protected and not made *known to 
anyone else to assure confidentiality.  
 
4.7. Pre-testing 
The formulation of the questionnaire was followed by a pre-test step to 
discover and correct any flows in it.  The purpose of the pre-test is to make sure 
that the questionnaire would deliver reliable and valid data for answering the 
problem under investigation. The final year students of Faculty of Forestry, 
university of Khartoum, as a part of their study course, were asked to critique 
the questionnaire, and to estimate how the respondents will be able to respond 
to the questionnaire. According to the comments of the students, the draft 
questionnaire was revised.  Finally, the supervisor checked the questionnaire, 
and accordingly, some questions were removed.  After the pre-testing, the 
contents of the questionnaire were materialized into simple forms with 
minimum items to obtain necessary information.  The questionnaires were 
finally revised and printed. 
 
4.8. Permission for data collection 
After reaching any selected village, the first step involved obtaining permission 
from local authorities before conducting the survey.  This permission is 
certainly recommended for surveys in rural areas where the residents may be 
more suspicious of outsiders.  The permission was taken from the local 
authorities.  The leaders were also asked to convince the local respondents to 
cooperate in conducting the research. 
 
4.9. Other sources of primary data 
An informal interview was conducted using group discussion with the villages’ 
leaders, extension workers beside the direct observation of the author.  This 
type of data was collected for the sake of enriching the collected information 
and to reveal any ambiguities of the collected data through structural interview 
with the villagers. 
 
4.10. Statistical analysis 
The statistical analysis was commenced through exploratory manipulations of 
the data obtained in the study area.  This process was accomplished by 
critically examining the data through the use of simple techniques of analysis.  
The main tools are the construction of simple tables and selected cross-
tabulation which allows tentative answers to many of the questions being asked 
in the survey.  
CHAPTER V 
RESULTS AND DISCUSSIONS 
 
5. General characteristic of respondents 
Different issues were considered to reflect the general characteristic of 
respondents in the study area.  These characteristics include age group, marital 
status, gender issue and educational level, they are important variables and 
have a direct relation with the potentiality of any society to cope through 
attitudinal changes with desertification and climate change for sake of 
sustainable livelihood.  
 
5.1. General characteristic of the target groups 
Table (5.1) shows the responses of the target groups with respect to the above-
mentioned characteristics.  The majority of the interviewed samples are males 
(61.7%) and the gender issue was also considered where 38.3% of the 
respondents are females.  The age group of the interviewed sample varies with 
dominance of the youth group. 
 
This result reveal’s that the majority of the respondents are male, which 
indicates that there is a considerable number of males existing in the harsh 
condition which results from drought and desertification. Existence of a 
community in such harsh condition proves the capability of the society to adapt 
to the tough environmental conditions in the study area, bearing in mind they 
have the propensity to migrate to the national capital.  Adoption of agriculture 
activity and animal rearing satisfied the community to settle in this site with the 
considerable efforts and assistance provided by the Government of Sudan 
(GOS) and non-governmental organizations (ADRA and other).  The stability 
of the community is supported by the fact that the majority of the respondents 
(91.7%) are married. This high percentage of married is attributed to the 
simplicity of married and life which contribute significantly to the stability of 
the society. 
As far as the education level is concerned, it could be considered as a monitor 
to detect the possibility of creating changes in attitudes and raising of 
ecological awareness to safeguard against environmental degradation and 
develop certain strategies to cope with the harsh environment particularly 
desertification. The majority of the respondents are illiterates (83.3%).  This 
reflects the ignorance of the consequentive governments in the rational 
development in the different aspects of lives, among which education is 
considered the most important. Fifteen percent asserted that their educational 
level standard is khalwa, while the rest had the chance to pursue their education 
to the university level. This situation reflects the difficulty of adopting 
extension messages base on interpretation of drawings and written pamphlets 
or brouechure.  In this case the only vital method for conveying extension 
services (dissemination of information and adoption of skills) is the 
demonstration methods (filed days, training tours and practical demonstration).  
   
Table (5.1): General characteristics of the target groups 
Gender
% 
Marital status% Education level% Age 
 
No. of 
respondent 
male married single illiterate khalwa university 
<20 1 1.7 - 1.7 11.7 - - 
20-40 30 26.7 45.0 5.0 38.3 10.0 1.7 
41-60 22 21.7 35.0 1.7 31.7 5.0 - 
>60 7 11.7 11.7 - 11.7 - - 
Total 60 61.7 91.7 8.3 83.3 15.0 1.7 
 
 
 
 
5.2. Family sizes and employment 
The households in the study area are characterized by big families.  The 
majority of the respondent (53.4%) showed that the family sizes fall within the 
range of 3 -7 person. While 18.3% consists of more than seven members.  This 
finding could be verified by the fact that farmers tends to have big families for 
social prestige a case that leads to polygamy.  Moreover, the simplicity of 
marriage ceremonies and simplicity of life also contribute to the phenomenon 
of big families.  This fact is confirmed by the marital status of the target group 
(Table (5.1) 91.7% of the respondents are married.  
  
The level of seasonal migration in the study area is high where 58.8% of the 
respondents showed that the community is subjected to a continuous 
migration. After the harvest of the crops, the members of the community 
used to practice nomadism which is the inherited activity from ancestor as a 
hobby or a tradition.  For the youth, some families tend to send young males 
as labor migrants to large urban centers located near rivers in the Sudan 
(mainly Khartoum).   
 
Figure (5.1) Family size and employment 
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5.3. Sources of income and credit accessibility 
Source of income is an indicator of the main occupation of the respondents and 
expresses the degree of reliance on the activities for the livelihood and welfare 
of the household.   
 
The sources of income for the local community are limited as described by 
95%of the interviewed sample. 5% described the sources of income as 
unlimited. This group showed that construction of local buildings, 
blacksmith, small-scale carpentry and manufacture of agricultural hand tools 
are genuine sources of additional source of income.  Generally, agriculture is 
the main source of income to the members of the community. Most of the 
small farmers used to grow subsistence or cash crops which are barely 
sufficient.  Animal breeding is the second source of income.  In the past 
animal breeding is the main source of income mainly through nomadism. 
This reflects the capability of the organization in mobilizing the community 
members and recruits them in agricultural activities that contribute to their 
resilience.  
 
Although the majority of the respondents expressed that the agricultural 
productivity of their farms is good and the prices are reasonable, sixty per 
cent describe their financial situation as unstable, while the rest (40%) are 
satisfied with their income from the activity of agriculture.  This is partly 
may be attributed to the fact that the study area is far from the principal 
cities and this complicates the process of marketing. 
 
 
 
 
 
Table (5.2): Source of income and credit accessibility 
Financial 
stability% 
Source of others 
income% 
Saving 
% 
Loan% Capital 
access%
Age No. of 
respondent 
Stable unstable unlimited limited non medium possible
<20 1 - 1.7 - 1.7 1.7 - - 
20-40 30 28.3 21.6 3.3 46.7 45.0 35.0 45.0 
41-60 22 10.0 26.6 1.7 35.0 36.7 20.0 21.7 
>60 7 1.7 10.0 - 11.6 11.7 5.0 11.7 
Total 60 40 60 5.0 95 95 60 78.3 
 
Because of difficulty of marketing of the crops, ninety-five per cent of the 
respondents claimed that at the end of the harvest season there is no surplus 
money to save for the next season.  For the new season, sixty per cent asserted 
that they rely on loans (borrowing) for the preparation of the new season.   The 
farmers evaluate their loans as medium (easy to recover). 
The incentives provided by the project are exemplified in the easy delivery of 
modern tools (tractors and boldozers) for the different operations as assured by 
78.3% of the respondents. 
 
5.4. Forest resources in the study area 
Acacias are the dominant vegetation cover in arid lands of the Sudan.  They are 
governed in their distribution primarily by rainfall and soil texture 
(COWIconsult, 1993). The study area is suffering from increased 
desertification outside the narrow irrigated strip along the Nile, the area is 
desert with rainfall dropping. Apart from isolated showers, resulting in 
devastating the natural vegetation, and effectively destroyed the pastoral 
economy (COWIconsult, 1991). A long-term climatic change with a resulting 
decrease in rainfall, in combination with the interaction of man and animals, is 
presently being suggested as the reasons for the gradual desertification of the 
region. Nomads have been impoverished and driven to settle at the edges of the 
river settlements.  Land continues to be lost due to sand encroachment and 
abandonment of cultivable land due to silting up of pump sites.  The 
diminishing resource base has to support the population exasperating the 
already difficult fight for survival (COWIconsult, 1988).   
 
The findings of this study, as appeared in Table (5.3), show that the 
degradation of the vegetation cover is evident.  The majority of the respondents 
(98.3%) showed the scarcity of forest resources in the study area, while the  
rest (1.7%) mentioned that forest resources exist in the study area but a distant 
apart.  Accordingly, the forests products are scarce in the study area and the 
community members rely on the other sites for the provision of forest products.  
Only 16.7% asserted that they access forest resources in the study area.   
 
Those respondents clarified that they are physically fit and have enough time to 
cross long distances along the seasonal water courses searching for wood.  On 
the other hand the majority of the respondents rely on the village markets for 
the provision of forestry products.  Due to the high rates of deforestation in the 
study area, sand creep found a suitable atmosphere to advance and cover most 
of the study area as mentioned by the entire interviewed sample. 
 
One of the mitigation measures to settle the migrants in this study area made by 
the organization is through the establishment of shelterbelts to combat sand 
creeping and reduction of dust storms beside the provision of firewood in the 
near future. 
 
 
 
 
 
Table (5. 3): Forest resources in the study area 
Existing forest% Sand 
creeping% 
Access of producers% Age No. of 
respondent 
existing Non highly By forest others 
<20 1 - 1.7 1.7 - 1.7 
20-40 30 1.7 48.3 50.0 10.0 46.7 
41-60 22 - 36.7 36.7 5.0 36.7 
>60 7 - 11.7 11.7 1.7 11.6 
Total 60 1.7 98.3 100 16.7 96.6 
 
 
5.5. Land tenure and access to agriculture land 
Land tenure is one of the most sensitive issues concerning resilience of local 
communities. Usually private agricultural lands are acquired through 
inheritance.  Wilkens (1978) showed that under the condition of inheritance, 
the ownership is subjected to changes in the form of reduction in land size and 
as a result considerable areas have to be cleared from trees to provide a vacant 
lot for the family. In Sudan different forms of lands ownership exist and it 
sometimes takes a complicated form, but the dominant type of land tenure in 
Sudan is the customary land tenure system which is enforced by the sheikh of 
the village.  The state of land tenure in the study area is some how different, 
where the land is allotted to all members of the community (on household 
basis) almost of equal size (varies between 3 to 4 feddans).  The soil type of the 
study area is clay and suitable for agricultural production (arable land).  Beside 
the provision of agricultural land the organization provides the local 
community with the necessary inputs of production like improved seeds, 
simple hand tools and heavy machinery. Before resettlement of this 
community, the land was considered as marginal land and unexploited for 
agricultural production because of its harsh condition (sand creep and dust 
storm) (Table (5.4).  At the moment, this could be considered as a logic base of 
distribution of the arable land but in the future, particularly for big families, 
this might influence the stability of the community.  This finding is supported 
by the results of the above-mentioned table in which the majority of the 
respondents (90%) clarified that the access to agricultural land in the study area 
is easy, while the rest claimed that free access to agricultural land is difficult.  
Although the different households gained a certain parcel of agricultural land, 
still there are different types of land ownership.  This difference is attributed to 
the fact that the area receives continuous influx of migrants to the study area, 
mainly from the relatives of the residents. Among the interviewed sample 
51.7% are the titleholder of the land directly from the organization. While 
23.3% showed that their titleholder is obtained through purchasing of 
agricultural land. This proportion could be verified by the fact that some 
members of the community have no agricultural background and find some 
difficulties to adopt the activity, therefore, they manage to dispose off their 
land to cater for livestock breading. The rest of the respondents (25%) 
expressed different forms of ownership like crop sharing, rent and releasehold 
from relatives.  Existence of such types of ownership reflects the attractiveness 
of the site and its suitability for sustainable livelihood "resilience". 
 
Table (5.4): land tenure and access to agricultural land 
soil 
types% 
Access to 
agricultural land% 
Owner ship% Age No. of 
respondent 
Clay easy difficult rent owner others 
<20 1 1.7 1.7 - - 1.7 - 
20-40 30 50.0 46.6 3.3 13.3 21.7 15.0 
41-60 22 36.7 31.7 5.0 6.7 23.3 6.7 
>60 7 11.7 10.0 1.7 3.3 24.9 3.3 
Total 60 100 90 10 23.3 51.7 25 
 
 
5.6. Agricultural activities in the study area 
Cultivation in the study area is mainly for household subsistence needs.  
Millet (Pennisetum typhoides) and groundnuts (Arachis hypogia) are the 
dominant crops (90% and 86.7%, respectively) with some local known 
varieties. Sorghum (dura, Sorghum bicolor) is grown on lighter sandy soils 
as mentioned by 65% of the interviewed sample. Other crops grown on part 
of the holding as claimed by 63.3% of the respondents include okra 
(Hibiscus esculentus), karkadeh (H. sabdariffa), watermelon, sometimes 
lubia (Dolichos lablab) or sesame. Okra and watermelon increasingly are 
also grown as cash-crops.  The productivity of the farms is fairly reasonable 
for the subsistent crops. 
 
Table (5.5): Agricultural activities in the study area 
Crop type% Age No. of 
respondent Groundnut sorghum millet others 
<20 1 - 1.7 1.7 5.5 
20-40 30 46.7 30.0 48.3 1.7 
41-60 22 31.7 23.3 31.7 6.7 
>60 7 8.3 10.0 8.3 - 
Total 60 86.7 65.0 90 63.3 
 
 
5.7. Labor force in the study area 
In the study area the principal source of labor is the hired labor as mentioned 
by 88.3% of the respondents. This finding indicates the economic feasiabity 
of the agricultural activity. Farmers are confident that their return from 
agriculture is satisfactory to cover the different cost beside hired labor. The 
household (family labor) also contribute to the labor force in the study area 
as mentioned by 11.7% of the respondents.  Ideally, a man and his wife and 
their unmarried children make up a task force for agricultural purposes. This 
is the case of nuclear families. In the case of polygamy, each wife and 
unmarried children become economic units by themselves. 
Ninety percent of the interviewed samples assess the skillfulness of the labor 
force as good. This finding confirms the ability of the project in training of 
the target group in the different agricultural activities. Only ten percent 
classify the skill of the hired labors as poor. 
 
Fig. (5. 2): Labor force in the study area 
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5.8. Food storage and price    
Storage of food products is an essential element in any system aiming at 
food security for the population. In a self-sufficient system of agriculture 
food crops must be stored at least until the new harvest.  In Sudan on-farm 
storage systems are traditional well developed and as long as harvests are 
abundant no difficulties occur. Grain storage facilities are necessary at 
present and considered as the first pace for securing a sufficient buffer stock 
to cope with food shortages and release emergency periods.  In the study 
area traditional systems of storage of millets and sorghum exists in different 
forms (on an individual basis and common food storage).  The common or 
general food storage is made by the project to safeguard against insecurity 
and to maintain the prices of the agricultural crops stable and affordable to 
the whole members of the community. About 86.7% of the respondents 
mentioned that they prefer to store their surplus of yield in the public food 
stores. Also 41.7% of the respondents mentioned that they store their crops 
in their traditional food storage. This result reflects that some respondents 
store their crops in the two types of stores. The main traditional food storage 
methods are matmura (a pit in the ground lined with chaff with a capacity of 
about 1000kg) and sweeba (container, made on unburned mud, mixed with 
straw and cow dung, kept in the family hut, with a capacity of about 
1200kg).    
The prices of agricultural crops as viewed by the majority of the responds in 
either cases (buying or selling) is good (65%), and 26.7% described it as 
medium, while the rest (8.3%) mentioned that the prices are bad (high cost).  
The stability of crop prices is a good indicator for the sustainable livelihood 
of the local community. This stability is arrived at through the establishment 
of the central food stores by the organization which patrolled and managed 
under the supervision of the village committee.  
 
 Table (5.6): Food storage and price 
Age No. of Storage% Price% 
respondent house General 
storage 
good low medium 
<20 1 - 1.7 1.7 - - 
20-40 30 21.7 46.7 35.0 - 15.0 
41-60 22 15.0 28.3 21.7 8.3 6.7 
>60 7 5.0 10.0 6.7 - 5.0 
Total 60 41.7 86.7 65.0 8.3 26.7 
 
 
5.9. Livestock wealth and range land 
Livestock breeding is traditionally the first occupation of the local people. 
Most people keep camels, sheep, and goats.  The majority of the respondents 
claimed that they possess big herds (68.3%) and the rest of the respondents 
(31.7%) assured the existence of small herds.  The reason behind the 
existence of big herds is the social value of the livestock in the life of the 
local community.  The bigger the herd the greater prestige value for the 
owner. Despite the frequent severe drought, the rangelands deterioration and 
overstocking, there are no conflicts between the different Hawawir clan as 
the case in other parts of Sudan where competition for natural resource gave 
rise to serious conflicts which later took regional and international 
dimensions 
 
Table (5.7): Livestock wealth and range land 
Livestock size% Status% Grazing place% Age No. of 
respondent Small 
herds 
Big 
herds 
good residues others 
<20 1 - 1.7 1.7 1.7 - 
20-40 30 18.3 31.7 40.0 40.0 36.6 
41-60 22 11.7 25.0 30.0 33.3 13.3 
>60 7 1.7 10.0 10.0 8.3 3.3 
Total 60 31.7 68.3 81.7 83.3 53.3 
 
Although the majority of the respondents rear big herds of livestock, the 
majority of them (81.7%) claimed that the nourishment of their animals is 
fairly good.  The main sources of fodder are the agricultural residues as 
mentioned by 83.3% of the respondents.  This reflects the importance of 
agriculture for the nomads other than provision of crops.  Reliance on 
agricultural residues reduces the pressure on the limited natural vegetation in 
the study area through avoiding overstocking.  It seems that the agricultural 
residues are not enough to meet the need for fodder for the livestock, 
therefore there are other sources for the provision of fodder as asserted by 
53.3% of the respondents.  The main sources are; markets and natural 
vegeation.  Bearing in mind the background of the target group (nomads) 
they used to cover long distances following the rain trends to find new sites 
to graze their animals.  
 
5.10. Climate change and water resources  
The climate of the state is classified as semi arid.  Average annual rainfall 
ranges between 75mm and 150mm. Rainfall is controlled by the nature and 
behavior of the Inter-Tropical Convergence Zone (ITCZ), which itself is 
controlled by the atmospheric pressure conditions over and in the vicinity of 
the African Continent. The period July to September inclusive could be 
designated as the general rainy season of the study area, these months 
receive more than 75% of the mean annual rainfall, a reflection of the very 
marked seasonality of rainfall. Moreover rainfalls are sporadic and 
fluctuating from one season to another with a frequent cycle of droughts as 
indicated by the entire interviewed sample. In Sudan the problem of drought 
is not a new one.  The people of Sudan remember at least five drought 
disasters that have occurred in the last century (Moore, 1973).  
  
The main water courses in the study area is the seasonal water courses which 
are some distance a part form the study area and the River Nile . This 
situation necessitates the importance of artificial irrigation method to 
guarantee successful agricultural season. The entire sampled showed that 
they rely on artificial irrigation through pumps. The project managed to offer 
pumps for all the farmers. This action contributed significantly to the 
resilience of the local communities.  Moreover, 46.7 % of the respondents 
showed that they use modern tools in the different agricultural operations 
while 78.3 % confirmed the importance of the simple hand tools even in the 
presence of modern tools. The hoe being the principal tool for most 
operations. It is used for ploughing, digging and in harvesting and a flat-
headed wooden implement (mudgaga) is used for leveling the earth.  
 
 Table ( 5. 8):Climate change and water resource 
Climate% Rain fall% Type of 
irrigation% 
Tools% Age No. of 
responden
t Change 
/semi desert 
slightly Pump Moder
n 
Manua
l 
<20 1 1.7 1.7 1.7 - 1.7 
20-40 30 50.0 50.0 50.0 23.3 41.7 
41-60 22 36.7 36.7 36.7 18.3 26.7 
>60 7 11.7 11.7 11.7 5.0 8.3 
Total 60 100 100 100 46.7 78.3 
 
 
5.11. Participation and organization of local communities 
Any integrated development program of forestry has to have a significant 
component of developing strategy for achieving people’s participation.  Or 
otherwise it would be liable to failure if planned without the interpretation of 
the local people for their needs, aspiration and problems.  
 
The importance of participation is due to the fact that, it is the feasible possible 
mean through which people could be encouraged to expend their energy, time 
and other local resources to generate more resources within the community 
(FAO, 1985).  
 
 
  
 
Table (5.9): Participation and organization of local communities 
Organized 
community% 
Women 
participation% 
Role of 
government and 
extension% 
Role of 
local 
committee%
Age No. of 
respondent 
Local 
committee 
bad Good proper Non exist 
<20 1 1.7 - 1.7 1.7 - 1.7 
20-40 30 48.7 10.0 40.0 25.0 25.0 46.7 
41-60 22 36.7 8.3 28.3 20.0 16.7 26.7 
>60 7 11.7 6.6 5.0 8.4 3.3 8.3 
Total 60 98.3 25 75 55 45 83.3 
 
 
In the study area the participation of all the sectors of the society is evident.  
All the members of the community are participants in the project program.  The 
project was able to organize the local community to conduct and monitor the 
different operations of the project.  The village committee which is responsible 
for the direct supervision of the different activities is classified by 98.3% of the 
respondents as good. Women participation evaluated by the interviewed sample 
as good, as declared by 75% of the respondents. Cernea, (1990) showed that 
being a social construction; gender is a very fluid concept. It changes not only 
over time, but also from one culture to another and among different groups 
within one culture. Therefore, gender roles, inequities and power imbalances 
are not a ‘natural’ result of biological differences, but are determined by the 
systems and cultures in which we live.  
 
In order to call the attention to differences between men and women and their 
likely effects, two other action oriented uses of gender analysis can be termed 
“design-oriented" and “transfer-oriented”. Design-oriented applications of 
gender analysis use an understanding of gender differences to develop specific 
innovations tailored to the different resources and capabilities of women.  Such 
innovations are often, but exclusively, designed to mediate or overcome 
inequity effects of gender differences (Horton et al., 1993). 
  
 The evaluation of the local people to the government efforts towards their 
problems reflects the low attention paid for this community.  Fifty-five per cent 
appreciate the role of the government towards their settlement in the study area, 
while the rest of the respondents believe that all the efforts behind their 
existence in the settlement area is due to the project.  Garforth (1982) 
emphasized that beside the active participation, successful planning of 
communal programs require a collaboration between the population and 
representatives from implementing agencies and funding organizations to 
provide structure within which action can be agreed upon and undertaken. 
Moreover, communal activities involve different institutions, therefore, there 
must be a partnership between the different institutions based on shared 
objective and priorities (FAO, 1985). This collaboration of the different 
institutions is important for integrating the administration and decision making 
powers concerning implementation; tighter extension services in the field, 
greater collaboration of resources, personnel and equipment and more efficient 
personnel (Bochet, 1983). 
 
5.12. Constraints and measures of risks confronting sustainable livelihood  
According to the location of the study area with the semi arid zone, it is 
jeopardized by desert encouragement. Land degradation, which is synonymous 
to desertification, has become one of the most serious environmental problems 
in the study area.  It is a chronic problem that undermined food production.   
Moreover, drought is one of the major causes of desertification. Sudan’s arid 
and semi-arid ecology is mainly influenced by climatic factors including the 
total amount and distribution of rainfall.  Soil type, topography and elevation 
also affect and determine the degree of desertification to a more limited extent.  
 
Table (5.10): Constraints confronting sustainable livelihood 
Problems facing sustainable livelihood% Age No. of 
respondent Sand creeping  
and drought 
Wind Unstable 
income 
Lack of job 
opportunitie
s 
<20 1 1.7 - - 1.7 
20-40 30 48.7 31.7 15.0 23.3 
41-60 22 36.7 25.0 5.0 16.7 
>60 7 11.7 8.3 1.7 5.0 
Total 60 98.3 65 21.7 46.7 
 
 
Table (5.10) shows that 98.3% of the respondents suffer from the negative 
consequences of environmental degradation represented in the sand creep 
(wind erosion and frequent drought cycles).  These problems directly influence 
crop production and consequently threat the sustainable livelihood.  Dust storm 
was mentioned by 65% of the respondents as a serious problem that confront 
healthy resilience. Dust storms are responsible for the diseases of the 
respiratory system besides burring of the fertile agricultural topsoil. Some 
respondents (21.7%) showed their potentiality to cope with the environmental 
degradation but they lack a stable source of income. While 46.7% asserted that 
lack of permanent job opportunities is their main problem that restricts their 
existence in the study area.  
 
5.13. Suggested solutions for sustainable livelihood 
Despite the harsh condition of the study area and the limited opportunities for 
income generation, the local people have their own proposals for the 
development and improvement of the study area. The majority of the 
respondents (93.3%) believe that establishment of windbreaks and shelterbelts 
around the settlement and farms land would reduce the dust storms and sand 
creep.  This suggestion necessitates that the project should introduce forestry 
component at large scale in it's activity particularly any household possess 
some parcels of agricultural land.  Adoption of agroforestry would meet the 
requirement of the local people and mitigate the negative consequences of 
desert encouragement. 
 
Table (5. 11): Suggested solution for sustainable livelihood 
Proposal development of life% Age No. of 
respondent Existing 
work 
capital Tree belt Increasing of 
Interprice 
<20 1 1.7 - 1.7 - 
20-40 30 30.0 6.7 45.0 40.0 
41-60 22 20.0 5.0 35.0 28.3 
>60 7 3.3 1.7 11.7 10.0 
Total 60 55 13.3 93.3 78.3 
 
 
The second suggestion proposed by the local people is represented in the 
escalation of the project activities to include economic activities that might 
enhance the marketing of produce and increase production of the agricultural 
land.  Creation of job opportunities was mentioned by fifty-five percent of the 
respondents as a solution for stagnant economy of the study area.  While 13.3% 
suggest introduction of physical capitals in the agricultural activities would 
improve their resilence in the study area. 
CHAPTER VI 
CONCLUSIONS AND RECOMMENDATIONS 
 
6.1. Conclusions 
• The efforts exerted by ADRA project contributed significantly to the 
sustainable livelihood of the local people in the study area.  This fact 
is realized through the existence of stabilized community.  
• Land tenure in the study area is reserved through the project where 
each household possess some parcels of arable land enough to 
produce the necessary requirements of subsistence and cash crop.  
Some of the settlers get rid of their land a case that led to the 
emergence of different forms of land tenure in the study area. 
• The study area suffers from increased desertification.  Land continues 
to be lost due to sand encroachment and abandonment of cultivable 
land due to silting up of pump sites.  As a result forest resource in the 
study area are limited and confined to the seasonal water courses.  
Therefore, the study area witnesses acute shortage of forest products. 
• Cultivation in the study area is mainly for household subsistence 
needs.  Millet (Pennisetum typhoides) and groundnuts are the 
dominant crops. Sorghum (dura, Sorghum bicolor) is grown on 
lighter sandy soils. Other crops grown on part of the holding include 
okra (Hibiscus esculentus), karkadeh (H. sabdariffa), watermelon, 
sometimes lubia (Dolichos lablab) or sesame.  
• Although grain storage facilities are necessary, at present the first 
pace for securing a sufficient buffer stock to cope with food shortages 
and release emergency rations.  In the study area traditional systems 
of storage exist in different forms (on an individual basis and 
common food storage).  The common or general food storage are 
made by the project to safeguard against food insecurity and to 
maintain the prices of the agricultural crops  affordable to the whole 
members of the community 
• The background of the target group is livestock breeders; still they 
retain big and small herds that support their resilience in the study 
area through the provision of the animal products.  Moreover, the 
animal wealth is considered as a social prestige and occupation of 
ancestors to be retained from one generation to another. 
• The study area witnesses acute climate variability and climate change. 
This affects water resources in the study area.  The main water 
courses in the study area are the seasonal water courses which are 
some distance a part from the study area. This situation necessitates 
the importance of artificial irrigation method to guarantee successful 
agricultural season.  The organization managed to offer pumps for all 
the farmers utilizing the underground water. This action contributed 
significantly to the resilience of the local community’s.   
• The sources of income for the local community are limited.  The main 
sources of income are agriculture and animal breading.  The revenue 
from these practices is limited and rarely enough for the daily life 
without any contingencies.  There is no access to credit to finance the 
agricultural season.  The only strategy is borrowing from well-to-do 
members of the community. 
• The level of participation of local community in the activities of the 
project is good and this reflects the potentiality of the project in 
mobilizing the local community for the adoption of the different 
activities. 
• The main constraints and measures of risks confronting sustainable 
livelihood are; desert encouragement, land degradation, frequent, 
drought, unstable income and lack of job opportunities.   
• Establishment of windbreaks and shelterbelts beside development of 
agricultural activities on a large- scales are among the main 
suggestions for the improvement of the general conditions in the 
study area.  
 
6.2. Recommendation  
• There should be an extension governmental commitment to 
deliver the necessary inputs that gear the process of rural 
development. 
• FNC should practice sand dune fixation and activities of 
shelterbelts to ameliorate the microclimate. 
• The FNC should develop extension messages remedy to table the 
issue of a groforestry as a possible to mitigate desert 
encroachment 
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Annexes 
This questionnaire was made to collect information about local adapted stratigies with 
the effect of climate change spacialy about sustainable livelihood and adaptation to 
desertification. Will be utlized in a research for master degree 
Name: 
Village: 
Age:     1/  < 20  (  )        2/  20-40 (  )         3/  41- 60 (  )             4/  >60  (  ) 
Gender:  1/ Male (  )        2/ Female (  ) 
Marital status:  1/ Married (  )        2/ single (  ) 
Educational level:   1/ illiterate  ( )     2/ khalwa   (  )     3/ university (  ) 
Natural capital: 
1. Agricultural land area:    1/ 1-2 feddan   (  )       2/ 3-4 (  )          3/ >4 ( ) 
2. Soil type:   1/ sandy  (  )     2/ clay  (  )        3/ silt (  ) 
3. Access to agricultural land:  1/ easy   (  )         2/ diffuclt (  ) 
4. Land ownership:  1/ rent    (  )  2/ owner  (  )          3/ others  (  ) 
5.  Forest trees:    1/ non existing (  )        2/ existing (  ) 
6.  Sand creeping:    1/ high   (  )    2/ medium (  )       3/ little (  ) 
7. Forest products:   1/ non existing (  )        2/ existing (  ) 
8. Access of forest producers:   1/ by forestry  (  )    2/ easy (  )     3/ others (   ) 
9. The yield feom different agricultural types: 1/ ground nut (  )   2/ millet  (  )   
3/ sorghum   (   )    4/ others (  ) 
10. storaging the agricultural products:   1/ in house (  )       2/ general storage (  ) 
11.  price the agricultural production:      1/ good   (  )     2/ medium  (  )    3/ low (  
) 
12.  livestock:  1/ small herds (  )        2/ big herds (  ) 
13.  their types:   1/ sheep  (  )     2/ camles (  )      3/ others (  ) 
14.  status of herds:  1/ good   (  )      2/ medium  (  )      3/ bad (  ) 
15.   grazing place:    1/ residues (  )        2/ others (  ) 
Physical capital: 
1. The climate:   1/ change (  )         2/ stable (  ) 
2. Rainfall rate:   1/ highly   (  )           2/ medium  (  )       3/ slightly (  )  
3. type of irrigation:  1/ rainfed  (  )         2/ pump (  )      3/ others (  ) 
4. Tools:   1/ modern (  )       2/ manual (  ) 
Financial capital:  
1. financial stability:  1/ stable  (  )      2/ un stable (  ) 
2. source of others income:   1/ limited (  )      2/ un limited (  ) 
3. saving:  1/ existing   (  )        2/ non existing (  ) 
4. the indebtodness loan level:  1/ high  (  )      2/ medium  (  )      3/ little (  ) 
5. capital access:  1/ possible (  )       2/ un possible (  ) 
Human capital:  
1. Family size:  1/<3   (  )    2/ 3-7  (  )            3/ >7 (  ) 
2. labour force: 1/ household (  )          2/ hired labor (  ) 
3. skills:  1/ poor  (  )      2/ good (  ) 
4. migration:   1/ high    (  )      2/ seasonal (  )         3/ limited (  ) 
Social capital: 
1.  organized community:  1/ no existing (  )   2/ local committee (  )  3/ youth                
activity (  ) 
2. woman participation :  1/ bad (  )       2/ good (  ) 
3. the role of extension and government:  1/ proper (  )          2/ Non  (  ) 
4.  the role of local committee:  1/ existing (  )         2/ no existing (  ) 
5.  problems face sustainable livelihood: 1/ sand creeping (  )     2/ wind velocity    
(               ) 3/ un stable income (  )       4/ lack of job opportunities (  ) 
6.   proposal development of life: 1/ existing work (  )   2/ capital (  ) 3/ 
establishing tree belt  (  )      4/ inceasing of interprice (  ) 
 
 
 
 
 
 
 
 
Annexes 
 
Indicators matrix for sustainable livelihood systems: 
 
Natural capital 
 
Dimention 
Criteria 
Indicators Worse case 2 3 Best 
case 
Soil condition Soil Dry Humid Moist Highly 
moist 
Productivity 
level 
 Poor Slight Medium High 
Herds 
condition 
Herds Poorly fed Low Moderately Well 
Herds NO  Small Moderate Big  
Productivit
y 
Other 
resource 
Livestock No livestock Few 
livestock 
Small herds Big 
Equity 
Access to 
natural 
resource 
Access to land No access Restricted Free  
Sustainability Resource 
management 
Maintenance Poorly 
management 
Moderately Properly  
Risk Encroachment 
by other tribes 
on NR 
Encroachment No 
encroachment 
Moderate Heavy  
 
Physical Capital 
 
Dimension Criteria Indicators Worse 
case 
2 3 Best case 
State of 
equipment 
Type Not 
working 
Moderate Good  
Efficiency of 
irrigation 
system 
Irrigation Poorly Slightly Moderately Highly 
Productivity 
Storage 
capacity 
 Limited Moderate Sufficient  
Equity Access to 
irrigation 
Access to 
irrigation 
Poorly Slightly Moderately Wide 
distribution 
Sustainability Maintenance 
resource 
Maintenance No 
mainten
ance 
Seasonally Frequently  
 
 
Financial capital 
 
 
Dimension Criteria Indicators Worse case 2 3 
Best 
case 
Income 
stability 
Stable Not stable Moderate Highly  
Income 
levels 
Satisfactory Low Slight Moderate High 
Bank saving Good Decreasing No change Expanding  
Diversity of 
income 
source 
Diversity No diversity Limited Moderate Highly 
Productivity 
Benefit cost/ 
ratio 
Benefit Low Moderate High  
Equity Access to 
credit 
Possible Not 
accessible to 
all 
Not easily Easily  
Sustainability Credit 
managemen
t sestem 
Cooperative Poorly Moderately Properly  
Price 
fluctuation 
Price Highly 
fluctuated 
Moderately Stable  Risk 
Debt levels High Low Medium High  
 
Human capital 
 
Dimension Criteria Indicators Worse 2 3 Bes
case t 
case
Labors skill Reasonabl
e 
Not 
skillfull 
Moderatel
y 
Highly  
Labor 
availability 
Abundant Limited 
to family 
members 
Scarce Abundant  
Productivity 
Access to 
service 
Service Not 
accessibl
e 
Accessible Highly 
accessibl
e 
 
Equity Woman 
involvemen
t project 
activity 
Woman 
involve 
Poorly 
involve 
Moderatel
y 
Highly  
Sustainabilit
y 
Migration 
level 
No of 
migration 
Low Moderate Highly  
 
 
 
 
Social capital 
 
Dimension Criteria Indicators Worse 
case 
2 3 Best 
case 
Organizational 
set-up 
 Not 
organized 
Moderately Highly Highly 
Reduced 
Poverty 
condition 
Poverty Stable Limited Moderately  
Productivity 
Access to 
service 
Service Not 
accessible 
Accessible 
to some 
Highly 
accessible to 
all 
 
Equity Gender 
condition 
 Poorly 
considered
Moderately Well  
Sustainability Maintenance of 
institutional 
structure 
Maintenance Poorly Moderately Properly  
 
 
 
 
